Angiogenic capacity of human adipose-derived stromal cells during adipogenic differentiation: an in vitro study.
Improving vascularization of engineered adipose tissue constructs is a major challenge in the field of plastic surgery. Although human adipose-derived stromal cells (hASCs) are known to release factors that stimulate new blood vessel formation, detailed information about the effects of adipogenic differentiation on the angiogenic potential of hASCs remains largely unknown. In the present study, we studied the expression and secretion of a large panel of angiogenic factors during hASC differentiation and evaluated the effects of hASC-conditioned medium (hASC-CM) on endothelial cells. hASCs were cultured on adipogenic medium or basal medium. Conditioned medium was collected, and cells were harvested following 0, 3, 7, 14, and 22 days of culture. The stage of adipogenic differentiation of hASC was assessed using Oil Red O staining, fatty acid binding protein-4 gene expression, and glycerol-3-phosphate dehydrogenase activity. Gene expression of vascular endothelial growth factor (VEGF), placental growth factor, angiopoietin-1 (ANGPT1), angiopoietin-2 (ANGPT2), and protein secretion of VEGF significantly increased during short-term adipogenic differentiation of hASCs. Moreover, conditioned medium from differentiated hASCs strongly enhanced endothelial cell numbers compared to conditioned medium from undifferentiated hASCs. In vitro adipogenic differentiation of hASCs improves their ability to support endothelial viable cell numbers and suggests that hASCs differentiated for a short period potentially improve angiogenic responses for in vivo implantation.